An experiment was conducted to study the effects of dietary energy and protein dilution and time of feed replacement from starter to grower on performance of broilers with a 2×3 factorial arrangement in a completely randomized design with 480 day-old broilers from 1-42 day of age. Experimental treatments were 5% energy and protein diluted diets and starter diet was fed to 7, 14 or 21 days and finisher diet was fed beginning at 35 days. Grower diet was fed for variable times depending upon termination of feeding starter diet and initiation of finisher diet.
Introduction
Due to reduction in growing period, also because of altering the growth pattern of broiler chickens, the length of time that various diets are fed has also tended to change. Changing the diet in proper time could improve flock performance and uniformity. In recent years, there is an enhanced interest to determine the time of ration change for available commercial strains [9, 11, 12, 15] . However, the optimum time to make these dietary changes is depend upon feed cost, diet nutrient content and benefits derived from altering the nutrient content of the feed. Previous studies has showed that decreasing the time of feeding starter diet from 28 to 7 days has no adverse effect on weight gain, feed intake and feed conversion ratio [10] .
Increased growth rate of the broiler chicken is achieved by concomitant increase in feed intake [7] . It is generally assumed that growth rate of modern broiler chickens relates in large part to their voracious appetite. As the broiler chicken gets older, its carcass is composed of progressively less protein and more fat. In this regard, diet dilution of older broilers can be used to reduce carcass fatness, but that carcass weight is adversely affected [7] . Energy restriction during the last days of finishing resulted in increased fat pad weight but had little or no influence on dressing percentage or cooked carcass weight [1] . Excess dietary proteins also increase heat production and water consumption which increase moisture content of litter [8] . Reduction in feed efficiency and production of leaner bird in diets with excess dietary CP and increasing fat accretion in broilers fed with a diet with low protein content has been reported [3] . However, the optimum time to replace starter diet by grower may be affect by diet nutrient content and also, the effect of energy and protein dilution on broiler performance may be affect by the duration of feeding starter, grower and finisher diets. Hence, the objective of this study was to determine the effects of energy and protein dilution (at 5% level) throughout a 42-day growth period and change in feeding program (starter to grower diet) at selected ages on broiler performance and carcass characteristics.
Materials and methods

Bird Husbandry
In this experiment, 480 one-day old broiler (Ross 308) chicks were obtained from a local hatchery. Chicks were randomly assigned to 24 floor pens (20 chicks/pen; pen size =1.75 m2). Each pen equipped with one feeder and one bell drinker. Incandescent lamps were used to supplement natural daylight to provide 23hr light and 1 hr of darkness. Birds had access to feed and water ad libitum. Temperature was set at 32˚C in one day of age and then gradually reduced as the birds progressed in age, with a final temperature of 18˚C at 42 d.
Dietary Treatments
This experiment employed 6 treatments administered in a 2×3 factorial arrangement, with two energy and protein level (standard and 5% lower than standard recommendations) and three starter diet feeding times (0 to7, 7 to 14 and 14 to 21 days). Finisher diet was fed beginning at 35 day. Grower diet was fed for available times depending upon termination of feeding starter diet and initiation of finisher diet. Standard diets were formulated to meet NRC (1994) recommendations (Table 1) . Diet dilution was achieved by substitution of sand for the major ingredients in the diet. Diluted diets involved 5% dilution of both energy and protein. Other nutrients levels were not changed. 
Measurements
Weight gain, feed intake and feed conversion ratio were measured weekly on a pen basis from 1-42 days period. Mortality was recorded daily; birds that died were weighted and the weight used for calculating the feed conversion ratio. At 42 d, two birds per pen were randomly selected, weighted, subjected to 6-hr feed withdrawal, and processed with manual evisceration to determine dressing percentage, abdominal fat pad, and parts yield.
Statistical analysis
Experiment was conducted as a completely randomized design with a 2×3 factorial arrangement. Experiment had 4 replicated pens per treatment. Data were analyzed using the General Linear Models (GLM) procedure of SAS. When differences among means were found, means were separated using Duncan's Multiple Range Test.
Results and discussion
Dilution of both protein and energy in the diets had no (P>0.05) significant effect on body weight in different ages (Table 2) . During the first 21 d of age, diet energy and protein dilution resulted to a significant increase (P<0.05) in feed intake. The energy content of diet is a key factor to control feed intake in poultry, as broiler chickens eat to their energy requirement [8] . Thus, lower feed intake in this group could be described by lower energy content of diet. However, from 21 to 42 and 1 to 42 d of age the feed intake were not statically different in chicks fed with standard or diluted Table 2 ).
The effects of changing time of feeding starter to grower diet on performance of broilers grown to 42 days of age are shown in Table 2 . Feeding the starter diet for 7, 14 or 21 days of age had no significant effect on body weight, feed intake and FCR, however, there was numerically greater growth, feed intake and FCR for birds subjected to starter diet for 7 days (Table 2 ). In agreement with our findings, Salari [10] showed that decreasing the time of feeding starter diet from 28 to 7 days had no significant effect on body weight gain. However, Saleh et al. [12] showed that increasing the length of starter diet feeding from 7 to 21 days of age increase total feed intake.
There was no interaction between the diet energy and protein dilution and time of feeding starter diet on body weight and feed intake (Table 3 ). However, FCR was affected significantly. Birds offered standard diet and received starter diet for 7 days had lower (P<0.05) FCR from 1 to 21 days of age, although from 21 to 42 and 1 to 42 days of age, birds offered diluted diet and received the starter diet for 21 days had lower (P<0.05) FCR than others (Table 3) .
Energy and protein intakes were reduced (P<0.05) in response to the dilution of the diet (Table 4 ) and this reduction in energy and protein intake was associated with no significant change in body weight. The results show that birds fed lower energy and protein diets were much more efficient in converting energy and protein to body weight gain. Changing the time of feeding starter to grower diet had no significant effect on energy and protein intakes. The interaction effect of diet energy and protein Table3. Effect of interaction among changing time of feeding starter and grower diets and diet energy and protein dilution on live performance of broilers. (Table 5 ). This is well coincidence with lower feed intake in this group.
At 42 d of age, energy and protein dilution of diet could not affect the weight of thigh, small intestine, gizzard, liver, pancreas and abdominal fat pad, although abdominal fat pad was numerically lower in birds that offered diluted diet (Table 6 ). Carcass and breast weight were significantly (P<0.05) heavier in birds offered diets of lower energy and protein ( Table 6 ). The starter diet contains more lysine than the grower and finisher diets (Table 1) , and higher feed intake in starter period in birds fed with diluted diets may be resulted to higher lysine intake in this group. Some researchers have shown that an additional lysine intake increase breast meat accretion [2, 4, 5, 6] .
Time of feeding starter diet had no significant effect on measured carcass parameters (Table 6 ). However, the abdominal fat pad was decreased numerically as time of feeding starter diet increased, that this is in agreement with findings of Saleh et al. [12] .
The interaction effect of diet dilution and changing time of feeding starter to grower diet on the carcass, breast, small intestine and liver weight were significant ( Table 7) . Birds that fed with standard diet and received starter diet for 7 days had greater (P<0.05) carcass weight than others. Birds that offered diets of lower energy and protein content and received starter diet for 7 days had greater (P<0.05) breast weight and lower (P<0.05) intestine and liver weights (Table5). 
Conclusion
In conclusion it can be suggested that: 1) dilution of diet energy and protein up to 5% from 1-42 days of age had no adverse effect on broiler chickens performance, however, dilution of energy and protein up to 5% could not be used to reduce of excess accumulation of carcass fat.
2) Decreasing time of starter diet up to 7 days had no adverse effect on broiler chickens performance and based on cost differences between standard and diluted diets or between starter, grower and finisher diets, dilution of diet energy and protein and/or changing diets at earlier ages seems to be beneficial economically.
Table7. Effect of interaction among changing time of feeding starter and grower diets and diet energy and protein dilution on carcass characteristics responses of broilers. 
